Searching PAJ 



1/2 ^-v 



PATENT ABSTRACTS OF JAPAN 



(11 publication number : 09-321307 
(43)Date of publication of application : 12.12.1997 



(SDlntCL H01L 29/786 

H01L 21/265 
H01L 27/12 
H01L 29/78 
H01L 29/778 
H01L 21/338 
H01L 29/812 



(71 Applicant : TOSHIBA CORP 

(72)Inventor : USUDA KOJI 
[MAI KIYOSHI 
SUGIYAMA NAOHARU 
TEZUKA TSUTOMU 
HIRAOKA YOSHIKO 
KUROBE ATSUSHI 



(21 Application number : 08-135037 
(22)Date of filing : 29.05.1 996 



(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a MOSFET 
having a structure enabling the forming of a strained Si 
layer having high quality and satisfactory stain, without 
losing the effect of the SOI structure. 
SOLUTION: A buried insulation layer 3 is inserted into a 
strain applied SiGe semiconductor layer 2 to form an 
upper and lower SiGe layers. A strained Si layer 4 is 
formed as a channel layer on the upper SiGe layer 2 
which is made thin by the insulation layer 3. Before 
forming the Si layer 4, the SiGe layer 2 is heat treated to 
reduce defects such as dislocation produced in this layer 
2 at forming of both layers 2 and 3. 
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&*femmt£?-+*»!m&m<n*:iritg l *<9 % tins 
iti*ii3] muf-^^->^mwm\t. mosfet© 

[000 1] 

[*Wro«i-5tWB^»] #3§?3«:, MOSFET^H 
[00 0 2] 

£ 5 Iwtp-f-t/ott, l ^ V -7±:\z.$mitVXMf8. L-fc;*: 
&&*$I!sl!g (LSI) *s#ffl$ttTV>5 0 Z.<Dtz.tb. 

im±#<oim\*, l s i *frwtt«g t < igt/ttv > 

[00 0 3] LSI m#<0&mfa±. S i 

osf/w *^-e«/&£;H5 l s i m^comn^±\'*s 

[0 0 0 4] L^L, ^^/MSiSig^tiS^-Y^/M^ 

[00 0 5] AflcWlutt, -> y n >2&LkK:f y = VJ; 
9 tft^JEftw^^fttm^bftifiUI, G 
eM&2 0%<OS i GelSI (»7, *irs i G eJI 

Ii:Lt©'>!)3l/IS:»fiSt5!:, »-=P)g»«55tv Mr. 
flH>5<fc, «S^^-y*vuJifcfflv\fc»^03#S|i. 7 6 

ftTV^ (J.Welser, J. L. Hoyt, S. Takagi, andJ.F.Gibb 
ons, IEDM 94-373 ) „ 



[0 0 0 6] Ml-&W}g.<r)fa±.<DtzMZ^ MOS 

FETrofi^**/Uft*itit>5i:. »»**«J»**s* 

05 [0007] -tit', SOI (Silicon On Insulator) 
S&ftlMO S F E T t*s»I*S*fCl ^5, 

soi mm<r>mm^mt lti*. K9^-yrs«^ws 
o^co*fe^i§sg$n-cv^*5, so i ss^ggflsJiJ: 

lcS»ii^-fkSSr^JESi-5i:V^, iiffrSIMOX 

(Separation by Implanted Oxygen) t ti^S^rffi^ 5 

15 [0 0 0 8] HI3{^ SO I StglClffrfcLfcMOS FE 
T«5BfB«JS«r^. Hf, 5 1 li^PnySS, 5 2 
ttgMfcS. 5 3(t->D 3^**LT*Jt>. rixbliS 
OlS«lrMLtv^« 
[0009] -> y = Vjf 5 3 ilrfiS i G e (£1 

20 T, *CS iGeiiV^) 5 4^M^n> lOSi 
Gel5 4±(CiiS|^~>y ^^ISS 5&J&&tStlX\,i 
-So mf)i'!)=>15 3 1 S i G e J3 5 4 :fe J: XJjjLZf- 

•> y a 5 5 tuifefui 5 2 i;aH-5*^«ifiaw 

5 6dsj&j££*vcv>5 0 
25 [0 0 1 0] M^>y =">S5 5±l'li^— MfcfcJB!5 

7. y-h««5 8*si0i*»fifeS*L-cv^. £rh, ;w 
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^ffl*5 9j3i(JtnSK^ >-fS*S6 0«igai^l:f 
30 f8.£tiX\,^Z>o 
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35 KH , ^«i«6 0l:^tT^5. 
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^yl5 5^l\ S O I StfcSrffl^/cMO S 

F E T SrHmT? ttitf. 0 . 1m mfr—jvUTtoWmfc. 
\zftvxhm%s%m*<&mi'&biriz>£ ?{^<C5. -r* 

[00 13] L^L^SCj, rwi^iMOSFETW 

*-r-5^->y =>I5 5Sr#5K(i, /?V>S i G e^ 
45 H V<->7r® (KIT, mizs iGe/<->7rItl^) 
Sr^L, ^(D±iCie5G e S^CO SiGei54 
•*-5^S***>5. 0H*.tf. ~>y 3>15 3tc*ru-CtST- 
^T*S/i-5)?$ lOOn mg^CO S i G e 

50 [00 14] L^L, Tifi^v'!' 3 >'i5 3t©f&^ 
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S-o-ICit) S i G e/<i/7rl(^l;i^7-f v htefjL-^ 
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[00 2 2] 

ffl^fcMOS F ET^HmX'tixlf, 0. l^myi-yu 
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[0 0 3 7] tfcUlS i G e ^y7ri t L"C SOI WfiL 
^•bgtftS^o-C^&'t'WGe KSK #5 

«#MHj£S iGelSrSOlS«±l:Mt5o i^f'S 

i Ge^y7 7 i±ICS i Ge^IJ-frtgfSroGe 
iftfg&W-TS S i GelSrJg^tS. 

[0 0 3 8] tit, S iGeI±l:'>!)3y^g$ 

Sr^-r*^iNW*:Jii-t-5MOSFETS:Jgfifti-S. £. 
ftK2*U *«^-Ctt. ->y ^>-*«±idS iG 

e&|£S$iiXS^;bn^{«i£LTC0S iGeli 
^-T-5o r<7)t# N SiGefOGeilSli, Hi 

[0 0 3 9] mzs i G eSK&sSH'^SritALfc 

rros i GeJStr-- /M&S&irr;: *«:«}: 9, 
S i Ge»rtl^««>ii*|6akJi4:«rit-*-*. ^0>IS*, 
S i G eMteMto&frtmmizS: 9±T—-oizftmZiX 
So 6AT\ #g££ftfc±«0S i GeJf£_hgBS i Ge 
Jf, TW<DS i GeifSrTSBS iGeIt^9 0 
[0 0 4 0] Z<DT.m#f\^ ±&S i G ef§<Dfgm-t>m 



&**fegUf> -hSBS iGelfci^v/DayilcJ; 

05 £^£-e£S<fc So 

[004 1] S i G eSt^jS-r^^SraAL 

fc^COT-— /l^SC-i: •? . S i G e ^CO^fig^ffc it>* 

T". S i G e/<y7ril;ML^< tt. ilp 0 pSiJ: 
10 S5S i Gel, Tfflys i Gelii^bW, 

[00 4 2] Lfc^ot, fejfei 9 V>ft<^I&& (1 
IS1IS) SO I*ifti:IHI*fOja*«r*fci'(E» US 

n D pfCx-*# /£fi^£#i-s^-> y 3 ^eSrffMT-t s 
15 e»n5rti:4«. 

[0 0 4 3] III:. ±£BS i GeS±toy 
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VfSrft^^ftlttSMOSFET^t 
S„ &*5, ±£BS i G em±lzmtz.?£S i Gel^i 
20 U -CDS i GeS±«:fi^>y a^ISr^Ufct, 
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**>&&Kt£S i GeJl*s»e>lx5<0-C, $ 
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-f y MS5tt«r^tp^cli*rf|jB-f 5C t Id/iSco-C. G e 

40 »«I±S i Geg2co^-e^*»ciiA0$-<i:, ^®T-0rS 
»«i:*5±5Jwi-5ii:*s#*U''. 

[004 7] ffi|J?l nmkl^m*. S iGel2©r 
^W > ^ffl!Uc:j£V''SS^coGeffl^JtSrO. 3 ttSrtf-TS t 
# ICffl ^ S JliW4ttT-ib So G e fijftJt fi* # l 

45 &<> 0. 2 SrTC^ < TElS^-a-CI*, SiGef2l 
l:«t5MO S F ET<D&W}&(Om&J:m±\±MftX' 
%t£\,\ $.1t y 0. 5^7C#<«xS^-t3«. SiG 

50 TGeliJSgJtSrR^-t-ntf, **W«5»*|4J:0a*»w 
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[0048] SiGel2 OA»W*J«Ht*jfett«T^ 
ii9-C*)5o JlR^i: tt S i H 4 e 

H 4 §:JfH\ 5 OO^R^L. j^S/E^)^ 

1 O^PafcRjeLT, *3S*» t f-ecvDfticJ:o» 

[0 0 4 9] SiGefc*ftS*5Ktt, :^)j:5iC 
VDffi^ MB E (Molecular BeamEpitaxy) fe^<D^- 

[00 5 0] . L P E (Liquid Phase Epitaxy) 

ffi^OilfctBjSftfe^ S i GeIfc5^liT^yU7 
T*S i Ge«(OjD««Cj:^HfflfigS&-etS i GeJf 

[0051] J(£T ofcftEErt i o~ 3 

Pa) -e<DCV"DS^»frKo^TttWLfc34^ »S"T 

[00 5 2] Si Wfl-i: LTttS i H 4 . S i 2 H 6 , 
Si 2 H 4 Cl 2 ^ Ge JUfti: LTttG e H 4 , G e 
F 4 , Ge, H a fMtt^Sp rft&jeMW>;*f*tt 

[0 0 5 3] Sfc, CT^^/yXv, 36WdJ:9^ 

Ac. S iGei2t»rtt4BI^ B, As, Pl?^ 
*M«K£*5B 2 H 6 x AsH } , PH 3 «4rJWB|.i:B' 
«F*-*E2S««rtiC»ALT. S i Ge®2^Sf*c0^m 
M«-*«J:5iwL-Cta^U *>5iM*S iGe!2S: 
^Lfc^lCB, As. P«S:ffi»l:i!)SiGeS2 
rti:«ALT, S iGei2«^Sll^-5J:5 
i-ttt)I^ 0 Sfc. B, As. PWCGa, Sb, 

[00 54] K-Xfi 5 X 1 0 17 c m' 2 (D^WX-m 
S-f^SrS i Gem2<D±.frb&ALtz&^ 13 00 

S iGe!2rtl;Mt5o 

[0055] SiGei2 ttffi*ii**6»S 3 J: ^ Jb 

Jg 2 ^:_bSi5S iGe|2, TM<D S i Gei2?:TSS 
i Gef2 £^2 0 

[0 0 5 6] ~<DJLW$\Z^ ±US i Gef2«J|^ 
»<*5«t SAii^lftgUi 3 «: S i Ge|2« 
^tt*^«rt-t"S 0 ^7t, ±ET^-yU«kaT*S i Ge 
■ 2rt^te«MO*tt*|«I**t, i|p°pI4S iGeg 
2^fig$tl-5 0 



[0 0 5 7] Lfc^oT, SA&*|6«i3±«;iH:, M 
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^LTCVDSICJ: !?±$15S iGel2±l;yy3V?: 
05 ^SttJfJ 3 0 n m^l^i/ <l 3 yf 4 

[0 0 5 8] ±£f$S i G eg2C0G e igSliiSV ><7)T% 
10 **#$<D5|o»9ai*S:*rLfct(Oi:*5 0 

[0059] $ b*fc, ***««-ett, mtb&frii&m 

Jf 3, ±US i Ge|2fcj;(;i^>!j =i>m4\z£V 
15 SOItil (SiGe On Insulator jWft«S;h/r^ 
_bg&S i Geil2<OWJ»tt3lV^-C, ±ISSO I 

[0 0 6 0] l^ot, *^J£^flgic«t4xtf. ±15 S 
O I «ig<ofiJ#,*3 «trjft*/i/I £ Ltl^^ y =j >-Jf 

[00 6 1] MOSFET(OM^^^/^^:(7)jfn 

[oo62]wch u^ftmmz x v m+ftnm&m 

^■BftaWS^iO, nlMOSFEKDMfgg 
30 ^hl^R^SM©^^, 0*ixJi\ pImo 

S F E T oSrim&NK £ *«5Mlt S *x 5* 
[00 6 3] fcfcffi*^ ^y|4 0*ffiSrfR8Mb It 

IBS 6 <£>J«J5J* 1 0nmgS^Ttfo^:^^If U\ 
35 Lt^««flE«8SW«»^2|-yS:y- h^lA 

[0 0 6 4] Jfe^— hBMt«6±^y— h««7 k« 
5 v y n ^MSr«BEC VDSl:J;9 LfcgL 
40 ±E#**5/» ^>K«rS^tt-Y^->^5/^>^ (R I 
E) VOft^rtt^iy^V^iO^-^^^LT. ^ 

45 [00 6 5] i5:lw^h8ffi7^^l:Lt, nSM 
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